Phosphorylation-dependent interaction of adenovirus preterminal protein with the viral origin of DNA replication.
Adenovirus preterminal protein (pTP) exists as a heterodimer with the viral DNA polymerase (AdPol) and becomes covalently linked to a dCMP residue during initiation of DNA replication. The in vivo phosphorylation of pTP could be demonstrated when pTP is overproduced using recombinant vaccinia viruses, or by a large scale metabolic labeling of adenovirus 2 (Ad2)-infected HeLa cells. Phosphoserine was the only phosphoamino acid obtained by acid hydrolysis of 32P-labeled pTP immunoprecipitated from metabolically labeled HeLa cells infected with either Ad2 or recombinant vaccinia virus. Tryptic peptide maps of pTP expressed using recombinant vaccinia virus system in HeLa cells revealed that phosphorylation of pTP occurred on multiple sites. Dephosphorylation of pTP with calf intestinal alkaline phosphatase resulted in a significant decrease in its activity in the in vitro DNA replication initiation assays. Further characterization of the phosphatase-treated pTP indicated that although dephosphorylation did not affect its interaction with AdPol, the specific recognition of the DNA replication origin by pTP was significantly reduced as determined by gel electrophoresis-based DNA mobility shift assays.